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Abstract (Basic) : JP 9076074 A 

A copper based electrode material comprises: a fired powder mixt . of Cu 
<Zl Jf' n 9 ; f n< t W ' conc ^- less chan 500 PP m 02. and having a compsn. 
(wt.%); 0.3-1.5 Cr, 0.02-0.022 Zr, 0.01-0.5 Ag, 0.1-5.0 W. The core 
material contacting the workpiece is prepd. from the aixt. described above 
by vacuum-treating, billet- forming, HIP-cxtruding, solid-soln. treating, 
annealing, and cold-drawing. The core material is fitted to integrate with 
the electrode tip comprising Cu-Cr alloy or Cu-Cr-Zn alloy. 

advantage - The electrode does not form brittle alloy layer on the 
surface, and does not induce cracking, while having resistance to weld to 
the surface finished steel plate. 
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[«J&] iiit^SOOppm^TTfeSCu, c 

t5 5 0 ppm^ToSWl^ ^nAf^b&SB 

Wffi'&Jtii, C r 0 . 3 ~ 1 . 5 11%, Z r *& 

jfc&so. 0 2~0. 2 2it%, AgS^o. 01- 

o. 5fiffl%, wt&3ic*so. i~5. oit%, mm- 




m *if i ] mmm-Mt^ 5 0 0 p p m&.Tx&> 5 c 

u, Cr, Zr, Ag, W«^W£*j£#S LT# hfh 
[fS*il2] Cu, Cr, Zr, Ag, W^^©^ 

zmt&vxt%ibtitcmm-m.& 5 5 0 p pm&T«ssi 

[fl*JS3] Wlt^50 0 ppmaTT'&5C 
u, Cr, Zr, Ag, W CD LT# bix 

C r 0 . 3 — 1 . 5 fifi%, Z r 

*S0. 0 2-0. 22fiS%. Ag»0. 0 1- 

0. 5M%, w*&**so. 1—5. oit%. Siasas 

[W*rl4 ] C u; C r , Z r , A g , W<Dm&Bft 
^»LT#btl>fc^ffi^ 5 5 0 p p m&TOffii 

f±, Cr|0O. 3-1. 5ffiffi%, ZrlS^O. 
0 2-0. 2 2li°/o, Ag& v ^o. 01-0. 5fi 
S%, Wj£5tc#0. 1-5. Offiffi%, gg^ C u;|&5£ 

t fc s r t t -r z> m&mmmsn^— * rnmu. 

frfcfii-c— * Iffitt^?) * S ^SfBtt i , C u - C r 
XliCu-Cr-Zr £> 5 lS*#:T"ffi^ $ 

[ 6 ] wmmt t mm-r 5 i&mt Ku-cr 

C u - C r - Z r h t£ S fK&fcttW&iS 

■efcot, fn^i 1 xtiffjRii 3 KtmiDm^ffifczm 

MSt/^WWOI^te LtSW^M L> C u 
-Cr^X!iCu-C r -Z r ^&^bft6M*#: 

[f**iI8 ] BfFlB— *-(0®Bi*s, ^-»S^5 0 0 p 
pmOTtfcSCu, Cr, Zr, Ag, W©(S^8# 

Cu-C r^feXHCu-C r -Z r -g^^b ft 
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[!S*JS9] flftE-*rom** s . Cu, Cr, Zr, 

Ag, W©Mfr«Ltf ^.ilit^M^5 5 0 

ppmSkTnm^—xmM&frbftzfcmtt* cu- 

C r^XftCu-C r -Z r b ft & mfc^T 

[ft^ii 1 0 ] ifjte^fcM^roie-s-Jite, c r mm 

tfO. 3 — 1 . 5 fiffl%, Z r «&5feiS 0 . 0 2 — 0. 2 

2 fig%, A g *&5fcriS 0 . 0 1-0. 5 M%, 

#0. 1—5. 0fiS%, ^SP*SC uiStfeSl t % 

<&m t -r % w*ri 8xii9 (wfegc ^ wzx&m&mm 

m a 

[0 0 0 1 ] 
[0 0 0 2] 

IfCu-Ci^. Cu-Cr-Zr^Wot 

aS 64-78683 5 1 -2 4 9 9 lf 

40 [0 0 0 3] 

[fM«LJ; 5 ir-TSBlUil] ^5T\ MWi 

fc„ L*U»?)©iiMtfc5Cu-Cr^ 

50 *±L/c>9, »^!iW^Wi:W^755fg^ L y- c i5^ 
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[0004] — mmxtfy hm-mn, m^lt 

@£?C# < Lfc»7 7 7 bWmt L, {fc?7»M£- 
K-Ai^3-y7 7->MtLt, SE«L3SJH««:1S 

[0 0 0 5] «S#f^7i^§p D ^li^^^ 20 

W{-*5 s mmm-fo & ft± £ -a- & r. t £ b #j t -r s 0 

£ IS] ± * -fr S w i £ i ft <b i" S o 
[0 0 0 6] 

fflffl'*— (!f*ifl, 3) «t^5 0 

0 p pmftTtfcSCu, Cr> Z r, Ag, Wco^ 30 

itl±, jif £ b < fi, C r Efcfcj&S o . 3 ~ 1 . 5 m&%. 
Zrffim&O. 0 2-0. 2 211% AgW^O. 

oi~o. 5fig%, w^^o. i~5. om&%. 

W (fitJKlI 2 , 4 ) H, Cu, C r , Zr, Ag, W(D 
i&^#&J^LT^;ix;fc8lsifS:A s 5 5 0 p p mJ^T 

ii^-r-fos,, fc*> % ig^toitscu, cr, z 
r, Ag, wcom-fritn. m&mz&tf z>frf&ft<D'£G 

Cr, Zr, Ag, WR W^ii^M^^b^ 5 , 

5 5 0 p p mWTWffl^-^Jgfeeflc-r-fe <9 , 
0#*H,v&3TfifiC r = 0. 3-1. 5fii%, Z 

r : 0 . 02-0. 2 2 SS%, A g : 0 . 0 1 - 0 . 

5114%, W: 0. 1~5. 011%, mU&Cut^ 

^rn^nm. 5 5 0 p pmurnmrnt^^o - b&x$ 
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[0007] *&m\z.m&&mm&&mwm cm^m 

5) «, ±IB«i-<— ^mffiW3S»b<eS^SBWt, Cu- 
C r -g-^XflC u - C r - Z r -S"^ h t£ 5> Mm^PfX 

frt£<D%:mmz.&& £ h— ft^fti $ frx tt % m&mmxib 

MCu-C r^X(lCu-C r -Z r -g^^<b&£ 
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[0 0 0 9] 
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te^^w i m l ^ < < , ms. (om^tc mm *%z>^ 

[0 0 10] ^WlgB^i^Sffiia^MmSWiCo^ 
■CAflsWf-tftW-t-So Wtoi-, Cu, Cr, Zr, A 

is ^ ^«ia o ssd w -r 5 o 

[001 1 ] *gr£-*&flso*£Sfe3SS : 5 0 0 p p miikT 

(Dmmm<Dmux\ mmtnm^tm^^c r 

^t^SC r t L-C«fffiL§fi^|S)±t^-^-t--s#C rtff 
ttl^oSTi^^L, ^taSE^Hv 1 6 0fil±iS#t,K4 
< C r M^cT^g^jf irftfef-fil^ 5 

r W^^«lff5iJ-rs/-c^, C r J: !JK^t0OlSfP73*S3a 
r «^?3S7JPLTZ r »^{t:^^^$i±S X 0 iZ. 
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m&&5 o o p pm^g^^in-fesio. 2 2 as 

%MiSZ r <D%&}U&&mi:te "9 , ^Sl-^Ufc^ 
fkz r tftoX.&$:£fc£-&Z> B lot, JS-a^freossis 
SI* 5 0 0 p prnftTit^ 
[0012] 5 0 0 p p m«Tl:f5 JCWu 

<OlfeSffiO(6:V'»3g5cffiI«&<OKSlitf4 2 00 — 300pp 

mT-foy, z.<Dif&m&tizm-rtit£, mmm&^s o o P 

(4 0 0~5 0 0°C) LXMytiTZb. lOOppmW 

[001 3 ] mSWcO^fi : 5 5 0 p p mJJJlT 
«SW<OSfe3SS*S 5 5 0 p <£ 5Tife5i 

0. 2 2Sfi%&®*5z r roSsAoasjftSii/^rtt:: 

^Jb\ U^%5fc<n±.mm.mA%: 5 OOpp miMTilhix 
fi\ ^^M^iif&frt^^A LT 5/ h £M 

&i-&mm-hi2,-£friz>mmmnm±-?:~5 o P P mT-& 20 

arot, ttj£*S^) «»fi^5 5 0 p pm-^T 

[0014] C r )&&5fc : 0 . 3 ~ 1 . 5 fi*% 
tiot, Mft&mc r £ LTWttSU 3S^wiS]±lr: 

3?#-rs 0 crfe^o. 3fift%«-eti, wwHgfifi 
«t^-f\ *fcC r «^ 1 . 5 ms%£g;iT^*r 

Htti'iCSo ffioT, C r ©5fcO#«fi$?3i L < fit 
0. 3-1. 5Sfi%£-*-5. 

[0015] Z r *9-5tc : 0 . 0 2-0. 2 2 11% 

mm t (DMMtf C r i <9 3£< , flsAP LT fc*t»<7M& 
T^>^^Z r fe^^^t"?, r t \Z. X y , C r OBI-fb 

hSr®Jit-r5IS{r«P*>iiStbSgfS5ffi«S^-C5 0 p p 40 
mT\ r«0&3fi:j!iSlW< (Di-MftZ r iiiO. 0 2 
Sfi% T? h V , 0 . 0 2 fitt ttSsAnSft JUri* # 
V\> — ?!^Wi:tStlS±PW*I© 5 0 0 p p 

mi. $f~>b&-£tiz>m:jzmm-a:<D 5 0 P pmco-g-t+5 5 

Oppmt < <D iZ&Wte Z r jSt»± 0 . 2 2 IE fi% 

T?&9* ^£ig;i&?fotofi«fc#5 0 ^ 0 x, Zr 
*&5fc£>-&W£M:, ffSKliO. 0 2-0. 2 2 If% 

i-ra. 

[0016] Ag»}*:0. 0 1-0. 5fiS% 

a g t c u ©Mta* i± 7 7 9 t-efes tfc, cumm 50 
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#5 0 A g *&*ro-&«is o . 0 l 

«/h$<, o. ■5m&%*Mz-X'g&Lxi>%}3ki±m$Q 

i-S tf d> 19 -efc < , WiffiteA g «&oteffiliSS«c t * So 
tto-C, Agf»5fcO-£WSf£, &SU<(i0. 0 1- 
0. 5M%ii-5. 

[0017] W*&5fc : 0 . 1 - 5 . 0 fi:S% 

siiii^ z nmcnmm.&mizzt^xmthtcmmtite. 

ffl-t-Zo ])Qitxmmm-bW&{&3 1% I ACS <t-fe7? 
y * * £ rt^TfeJ^ifS < , fiKMUMwffiM 

r4<t tttffltfcs. wt&*as 0 . 1 mm.%^mcom^ 

fi, ifi*iSftttiRj±ro*a*j5S/h3<, 5. 0ffiffl:%£|g;i 

s i -tto&masfSft-rsii 19 -e# < , MtioeTw 

-^^ifi^f * L < f± 0 . 1-5. 0fig%-r-5 o 

[0018] ^^m^m^mmmmm^mmt^ 

CftSlStt] ^i 2 , lttBfefiH^C>J!e5«il5fls:{iCu, Cr, 
Zr, Ag, W^^^^tAm, ^^o^fcliM 

tzmi&nw&T 1 G»t«iutt*u7 h&mmir 

So 5^^T\ ^coifUy Sf^JiJ-L, 9 5 0txH$Ho 
ifc-VtS&S, 8 5 0 o C^Ffltf7K£EJfm^, 9 5 0°Cx 

1 IU^±W«^Sio J:Ut?&ratti*APXS:IISE-t-S B # 
?>ttfcSiSSflcSr3TSJiS^§j»rL, §J8'J L-C&gptt 1 £ 

Cm^^i: tolK-g-] C u - C r -g-^XfiC u - C r - 
Z r^*rigitLT^C^(^Wl *s«Ai~5^2 a 
Sr<ii^^m«-fr2^0L, ^^T?^KigittJ:«?± 

la^eisw i^2a tcEEA-rs 1 1 tstcjseist^sflTk^t 

2 b £7&fijcu ftgvN-rjtJSSfiJSrftiS'jJiipurj; vmmnm 

[0019] /jj*5, ±ia^®^tt, »^tsw 

■€:<055'ODXt&dSliSP-t'SdS, ^gMvfco*tlf<O^T?*? 

T-#5 0 -t**fc.*>, ±M^m«cO^X^c0 9^T-fi 
tfU-y h W^DX{Cftt,#< ^XWd^^oT^S^, 1? 
WHM*^ (^!)^ffil@l 6 mm) CU£-;/J^ (fl»J 
iffli6mm) T'fcSfe*, f§] U. tf U y h £ iEfl 6 m 
mi Ml 6mmtW* tfct Lt, — Jfcco tr u- y h 
6#P)HSflH|Sfis lg6mm?)S3fflltg 1 6 mm' 


(5) 


$flto¥-9- 7 6 0 7 4 


[0020] ^^{^^sigt^sffi^iggifflfflfii, i-fc 

£A#< LfcW7 7 7 NJI^OlfflSSrSt^LTffitn: 

[0021] -^^^m-r^i-fi-^joms^^^m® 20 
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[0 0 2 2] 

«l 2 liiS#Jg 7 - 1 OWieWf-StfS-t- -5 4s 5. 

[0023] mmm 1 3 * 1 fr^i-^^ig^-r 

lE-^it^^-T^^-^ft: (ftSfeN'o. 1-3) SSL 
MmfrhteZftfc ■ l 3 l mm 0, $W£ : 1 4 3 

mm^) tuitALfc:. gem, C;Tb«£)tt^LTT I G 
^S5ir«t 9te#£«rB0&9 5 0°CT-1 B#(BttnS!&U ^cO 

8 5 otfcTi^jfcjEjfmL&niteu ^^2 9 m 
m 0 off mm*mtz 0 ;M9 5 0 °c-r- 1 b^ms l 

3mm^[CU 425 °CT 5 ti?fflm&i. Lfc 0 $ b 
tt^PXS-Jfe Lfl-S** 6 . 1 mm 0 cD^mt&n 

[0 0 2 4] 
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C r 
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0.2 

0.1 

l.B 
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1.2 

0.12 

0.1 

1.6 

200 


1.3 
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1.2 

0.30 

0.1 
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1.3 

« 

4 

Cu- 1. 

3St%C r 





5 

Cu-0. 

3ig%AU0 3 





[002 5] WlCu-1. 3wt%Cr^f>45 
iGmm^ojLtlftl:, El l ms*i-J: 5 tr, ^-frSB^fil 
I6mm^»2 a Sr^KAPXl-J; U^fifcU :ol 

^2 a icswi^r^iwciia 9Jf AU 

1 i: mw^ft: 2 fc-fMt Lit. IfigtmSSSsClfetr 
BSU :n»16mm*, $fc4g¥-&8mnu 
ft^@7^4 0mrm S^^^ 2 5mm£OTki^?L#^ttffi 
^^CtaLfc, /£jb\ JtiR(^fc*«ifeNo. 4, 5 
<b LT, TfTIgro^ o (C u - 1 . 3 w t %C r ) R 

*MIf77-^^fe 0 
[0 0 2 6]ftWatO. 8 mm t<Offi|&*!>o# 

-y hS^ J I S Z 3 1 4 0 Amnm'hm ( 3 . 8 mm 


i o k a, mmm&ti 2. 5 k N-?fc.s s w±ot^^ 

[0 0 2 7] 
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No. 




Hv 

MACS 

Hv 

MACS 

w 

i 

160 

83 

lfi? 

80 


2 

148 

85 

168 

80 

5500 

ik 

m 
« 

3 

161 

70 

167 

80 

3500 

4 

Hvl60 i**!fs 80*IACS 

2500 

5 

JUS Hvl50 gfS* S7XIACS 

3000 


[0 0 2 8 

too 


] 352 


0 0 p pmKT^iStSfc*, C r hWtfc 

|U:<<> lg#«^No. 3~5J;>9^ : L<ft 
[0 0 2 9] [^JS^2] *3i^-TMco1Effi^ffi 

v\ mimmmk$:'i7<>tc 0 m-s-mmn. cu-i. o 

fift%C r j5»P>#S*M£l 6mm6 0lg#f|c©H9 
^i6mmOCu-l. 2lI%Cr-0. 2fi^ 
> %Zr-0. lfi%Ag-l. 6Sfi%WA»b?iS^ 

*-iSfefi.TjeE:aJ«-i:S«i*flE<o-flc{t*-j£li CUSEflaj l ) 

[0 0 3 0] 
US 3 1 


2£S* 

No. 






ft 

«r 

6 

Cu-l.ZCr-0.2Zr-0.1Ag-l-8S( 
0:430 ppb 

Cu-l.Xr 

Cu-l.OCr 

it 

7 

Cu-l.2Cr-0.2Zr-0.lAg-l.6W 
0:430 ppn 

Cu-l.QCr 

Gu-l.2Cr-0.2Zr-0.lAe-l.6H 
0:430 pp» 

Cu-l.OCr 

8 

Cu-l.OCr 

Cu-l.OCr 


[0 0 3 1 ] HI 2 f^^H-±aJSESbftiJ<0«ffi 3 t TWM 

mm 4 \z.m 3 cam^^-M^tt-mias l/c 0 ± 
^mmmm^^-rtih^m-i i 6 mm 0 , 

dUOmm*, S$ as 2 5 mm, TSB«ffiJI£tK»il^-f ft 
k^Wl6mrru »i77->h, A$^2 5mmi: 


Cu-l.ZCr-0-2Zr-0.lAg-l.6H i fi3SIACS 
Cu-l.OCr : 85$ I ACS 

a, ii®B#Ftfl 1 2 9 >\s, mmMZft 1 . 9 6 k N-e 
fes. w±cotit^m^^4(-^-r = 

[0 0 3 2 ] 
[S4] 


No. 







£tf" 


£tt 


6 

±SP 

0 

12 
(2.4X) 

11 

11 
(2.2» 

0 

0 

(os> 

TIP 

12 

0 

0 

J* 
* 

7 

±.SP 

0 

30 
(45!) 

8 

11 
(2.2*) 

0 

10 

(23!) 

TSP 

20 

3 

10 

8 

-hSP 

26 

36 
(7.2U) 

45 

45 
(«) 

0 

0 

(00 

TAP 

10 

0 
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